Electrophysiological analysis of midbrain periaqueductal gray influence on cardiovascular neurons in the ventrolateral medulla oblongata.
Stimulation of sites in the rostral or caudoventral periaqueductal gray (PAG) results in substantial increases in mean blood pressure (MBP) and heart rate (HR). The efferent pathways from these PAG subregions possibly include a relay in the ventrolateral medulla oblongata (VLM), where neurons involved in maintaining vasomotor tone are located. Extracellular recordings were made from 21 cardiovascular neurons in the rostral VLM (RVLM) and from 6 cardiovascular neurons in the caudal VLM (CVLM) of the rat. These neurons showed barosensitivity and cardiac rhythmicity. In addition, the activity of 54 non- cardiovascular and nonrespiratory units was recorded. Responses to electrical stimulation of sites in the (rostral or caudal) PAG were studied in 16 of the 21 cardiovascular RVLM neurons, the 6 CVLM neurons, and 46 of the 54 noncardiovascular neurons. Eight of the RVLM neurons were excited by rostral PAG stimulation; the poststimulus time histograms showed a constant latency in live units (32 +/- 3 ms). This suggests the presence of relatively direct (although not monosynaptic) excitatory pathways from the rostral PAG to cardiovascular neurons in the RVLM, consisting of slowly conducting fibers (0.2-0.3 m/s). Five RVLM neurons did not respond to rostral PAG stimulation. Three units were tested with caudal PAG stimulation: one was excited, one inhibited, and one was unresponsive. The six cardiovascular CVLM neurons did not respond to PAG stimulation. Of the 46 noncardiovascular neurons, 14 cells were excited, 7 inhibited, and 2 cells antidromically activated. These results confirm earlier findings, extending them to the rostral PAG. They supply further evidence for the influence of the PAG on the cardiovascular function-related neuronal circuitry in the VLM.